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PROBLEM TO BE SOLVED: To provide a honeycomb structure ^ 
manufacturing process by which sufficient compressive strength of a 

honeycomb structure and good catalyst- supporting properties are _ ^^^^ 



obtained. 

SOLUTION: This manufacturing process comprises: preparing a mixed liquid 
obtained by mixing a component capable of lowering the cordierite 
crystalline phase formation temperature with a solvent, applying the mixed 
liquid to a base body and thereafter firing the resulting body. 
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* NOTICES * 



JPO and NCXPX are not responsible for amy 
damages caused by the use of this translation. 

1 .This docvunent has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of a honeycomb structure object that the chemical entity of a principal 
component comes to prepare the septum by which aluminum 203 serves as [ the principal component of a crystal 
phase ] 30 to 42% 42 to 56%, and MgO serves as [ Si02 ] cordierite at 12 - 18% on weight criteria in the shape of a 
honeycomb Prepare the base which uses Si02, aluminum203, and MgO as a principal component, and this base is 
received. The manufacture approach of the honeycomb structure object which the mixed liquor which made the solvent 
mix the component which lowers the formation temperature of the cordierite crystal which is the crystal phase formed 
of baking of said base is made to adhere, and is characterized by calcinating after that. 

[Claim 2] Said burning temperature is the manufacture approach of the honeycomb structure object according to claim 1 
characterized by being near the burning temperature of said base before said mixed liquor adhesion. 
[Claim 3] Said mixed liquor is the manufacture approach of the honeycomb structure object according to claim 1 
characterized by making it adhere to 80% or more of all the septum surface areas that constitute said base to said base. 
[Claim 4] Said mixed liquor is the manufacture approach of the honeycomb structure object according to claim 1 
characterized by making it adhere to 90% or more of all the septum sxirface areas that constitute said base to said base. 
[Claim 5] The manufacture approach of claim 1 cheiracterized by performing the surplus liquid removal process of 
removing said mixed liquor which adhered too much after making said mixed liquor adhere to said honeycomb structure 
object thru/or the honeycomb structure object of four given in any 1 term. 

[Claim 6] It is the manufacture approach of claim 1 which the base to which said mixed liquor is made to adhere is a 
non-calcinated base, and is characterized by said solvent of said mixed liquor being a nonaqueous solubility organic 
medium thru/or the honeycomb structure object of four given in any 1 term. 

[Claim 7] The component of said mixed liquor is the manufacture approach of claim 1 characterized by the thing of talc, 
an alumina, a kaolin, iron, and titanium consisted of a kind at least thru/or the honeycomb structure object any 1 
publication of 4 at least. 

[Claim 8] In the manufacture approach of a honeycomb structure object that the chemical entity of a principal 
component comes to prepare the septum by which aluminum 203 serves as [ the principal component of a crystal 
phase ] 30 to 42% 42 to 56%, and MgO serves as [ Si02 ] cordierite at 12 - 1 8% on weight criteria in the shape of a 
honeycomb The manufacture approach of the honeycomb structure object which calcinate the base which uses Si02, 
aluminum203, and MgO as a principal component, consider as a baking object, and the raw material mixed liquor 
which made the solvent mix said a part of base component [ at least ] is made to adhere to this baking object, and is 
again characterized by calcinating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the honeycomb structure object which 
uses as a principal component the crystal phase of the cordierite used for the catalyst support of an exhaust gas purge. 
[0002] 

[Description of the Prior Art] The honeycomb structure object as the honeycomb structure object which uses as a 
principal component the crystal phase of the cordierite used for the catalyst support of the conventional exhaust gas 
purge shown in JP,6- 165939, A was known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the honeycomb structure object which uses the crystal phase 
of such cordierite as a principal component, while compressive strength is strong when porosity is smallness as shown 
also in drawing 3 of the above-mentioned official report, when the amount of catalyst support becomes smallness and 
porosity is size, while there are many amounts of catalyst support, there is relation that compressive strength will 
become weak. 

[0004] Therefore, it was not easy for compressive strength to acquire a honeycomb structure object with many amoimts 
of catalyst support strongly. 

[0005] This invention offers the manufacture approach of a honeycomb structure object with good catalyst support 
nature while being able to obtain sufficient compressive strength in view of the above-mentioned trouble. 
[0006] 

[Means for Solving the Problem] Then, in this invention, the chemical entity of a principal component sets the septum 
by which alximinum 203 serves as [ the principal component of a crystal phase ] 30 to 42% 42 to 56%, and MgO serves 
as [ Si02 ] cordierite at 12 - 18% on weight criteria to the manufacture approach of the honeycomb structure object 
which it comes to prepare in the shape of a honeycomb. Prepare the base which uses Si02, aluminum203, and MgO as 
a principal component, and this base is received. The mixed liquor which made the solvent mix the component which 
lowers the crystal phase formation temperature of the cordierite which is the crystal phase formed of baking of said base 
is made to adhere, and the manufacture approach of the honeycomb structure object to calcinate is offered after that. 
[0007] As mentioned above, the whole pore rate of 1 micrometer or less which does not have effect in the support 
nature of a catalyst can be decreased substantially, without decreasing substantially the whole pore rate that the pore 
diameter which originates in the support nature of a catalyst by making mixed liquor adhere and calcinating to a base 
consists of 1 micrometer size. 

[0008] therefore, the former ~ smallness — since the whole pore rate was reduced, while being able to make the whole 
porosity low and being able to raise reinforcement — size — since there is no reduction of the abundance of pore 
substantially, as compared with the former, the honeycomb structure object which has maintained catalyst support 
nature can be acquired. 

[0009] Although this reason is not clear, since whenever [ crystal form Nariatsu / of cordierite ] was lowered, in us the 
artificers, the crystal phase of cordierite is formed fi-om a septum fi*ont face in a baking process in the septum front face 
which constitutes a base at the time of baking, the time of gradual formation of a cordierite crystal [ in / at this time / a 
septum ] ~ smallness — it is thought that the pore which has a path disappears preferentially. 

[0010] In addition, as for said burning temperature, it is desirable to carry out near the burning temperature of said base 
before said mixed liquor adhesion, thus, the thing done near the burning temperature of said base for burning 
temperature — more — effective — smallness — the pore which is a path can be decreased. 

[001 1] Here, it must not be a theoretical burning temperature near the buming temperature that what is necessary is just 
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the temperature which just calcinates |^^e substantially. 

[0012] Moreover, it is desirable to malBr adhere to 80% or more of all the septuJBwface areas from which said mixed 
liquor constitutes said base to said base, and to make it adhere to 90% or more of all septum surface areas still more 
preferably. 

[0013] thus, the abbreviation whole of the honeycomb structure object acquired 80% by [ of all the septum surface areas 
of a base ] making adhesion baking of the mixed liquor make it 90% or more beforehand preferably — crossing — 
smallness ~ while pore can be decreased, therefore reinforcement improves, the honeycomb structure object which was 
excellent in catalyst support nature can be offered. 

[0014] Moreover, after making the above-mentioned mixed liquor adhere to the above-mentioned honeycomb structure 
object, it is desirable to perform the surplus liquid removal process of removing the mixed liquor which adhered too 
much. 

[001 5] Since excessive mixed Uquor can be made to remove to a honeycomb structure object by adopting this approach, 
it becomes possible to apply mixed liquor in abbreviation homogeneity. 

[0016] Furthermore, the base to which the above-mentioned mixed liquor is made to adhere is a non-calcinated base, 
and, as for the above-mentioned solvent of the above-mentioned mix^ liquor, it is desirable that it is a nonaqueous 
solubility organic medium. 

[0017] Since the base which is going to apply mixed liquor has not been calcinated according to this approach, desired 
honeycomb structure can be acquired to baking of a base and coincidence. 

[0018] Moreover, the components which lower the crystal phase formation temperature of cordierite are the talc and the 

alimiina which are some raw materials which constitute cordierite, kaolins, and such mixture. However, these [ all ] are 

not mixed. Moreover, the component used as the impurity of cordierite, iron, and titaniimi may be used. 

[0019] Furthermore, after calcinating a base, consider as a baking object, the raw material mixed liquor which made the 

solvent mix said a part of base component [ at least ] is made to adhere to this baking object, and calcinating is desirable 

again. 

[0020] in this case, the septum which carries out a baking object k **** beforehand — smallness — making raw material 
mixed liquor pour in into pore, and making it calcinate — smallness — pore is decreased. 

[0021] Since mixed liquor is applied to the already calcinated baking object according to this approach, the baking 
object to apply is stable and the spreading process of raw material mixed liquor can be performed easily. 
[0022] 

[Embodiment of the Invention] (Example 1 of an operation gestalt) It explains hereafter using drawing 1 - drawing 5 

about the honeycomb structure object concerning the example of an operation gestalt of this invention. 

[0023] The honeycomb structure object 1 of this operation gestalt is the cylinder-like honeycomb structure object 1 with 

which a principal component as shown in drawing 1 serves as cordierite. This honeycomb structure object 1 has formed 

the septum 10 in the shape of a honeycomb in the cylinder-like peripheral wall 13. In addition, thickness is about 100 

micrometers and this septum 10 forms many square-like eels 18 which are about L27mm per side. 

[0024] Drawing 1 (b) is drawing which saw the honeycomb structure object 1 from width. 

[0025] As shown in drawin g 2 , the honeycomb structure object 1 is installed in the interior of the exhaust gas purge 6 in 
the condition of having made the catalyst supporting. And exhaust gas is made to purify by passing exhaust gas 8 in the 
eel 18 constituted by the septvmi 10 of the honeycomb structure object 1 . 

[0026] In manufacturing such a honeycomb structure object 1, talc, a kaolin, a temporary-quenching kaolin, and an 
alimiina are adjusted for each component ratio, grain size, etc., and a raw material is prepared so that it may become a 
cordierite crystal phase by calcinating first. And extrusion molding of this raw material is carried out with the well- 
known metal mold which is not illustrated, extrusion is dried, and the honeycomb-like base 3 is obtained. 
[0027] Next, as shown in drawing 3 (a), the mixed liquor 7 which consists of talc 25wt% and nonaqueous solubility 
organic solvent 75wt% (for example, petroleirai system hydrocarbon) is beforehand created as a component which 
lowers whenever [ crystal form Nariatsu / of cordierite ]. In addition, the above-mentioned talc can also be transposed to 
other ingredients which constitute cordierite, or the impurity to a cordierite component. 

[0028] Subsequently, mixed liquor 7 is made to adhere to about 95% of all the septum surface areas that constitute a 
base 3 for a base 3 by [ of a base ] immersing the whole at once mostly into mixed liquor 7, as shown in drawing 3 (b). 
[0029] Here, even if it made the base 3 whole immersed into mixed liquor 7, mixed liquor 7 has been adhered about 
95% of all the septum surface areas that constitute a base 3, because the air bubbles in a base 3 were not able to remove 
completely during inmiersion. However, if removal of the air bubbles of the base 3 at the time of immersion into the 
mixed liquor of a base 3 is completely possible, it is desirable to make mixed liquor adhere to about 100% of all septum 
surface areas, however, all septum surface areas - 80% or more, if mixed liquor adheres 90% or more of preferably. 
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sufficient reinforcement can be obtain|^^ 

[0030] it is shown by the slash of dravlBIb (c) by immersion to the mixed liquor iBrthis base 3 - as - the septum 30 
of a base 3 — mixed liquor 7 is mostly applied to the whole, 

[003 1 ] Then, the mixed liquor 7 to which the septum 30 adhered at the surplus is removed by the Ayr blow or suction 
which is a svirplus liquid removal process. 

[0032] Si02 considered as the honeycomb structure object which uses as a principal component cordierite which 
aluminum 203 becomes 33wt(s)% 51wt(s)%, and MgO becomes [ Si02 ] from 16wt(s)% by baking about it being the 
honeycomb structure object which uses as a principal component cordierite which aluminum 203 becomes 36wt(s)% 
50wt(s)%, and MgO becomes from 14wt(s)% by baking before adhesion by adhering mixed liquor 7 to the base 3. 
[0033] This means having made low about 1430 degrees C and crystal phase formation temperature by mixed liquor 3 
adhesion for about 1460 degrees C which is the crystal phase formation temperature of the cordierite which constitutes a 
base by adhesion of mixed liquor 7. 

[0034] Subsequently, the base 3 which lowered the crystal phase formation temperature of cordierite by adhesion of 
mixed liquor 7 is calcinated for 4 hours at 1400 degrees C which is the burning temperature of the base 3 before mixed 
liquor 7 adhesion. 

[0035] The sectional view of each septum of the honeycomb structure object of this operation gestalt which mixed 
liquor was made for the conventional honeycomb structure object which calcinated the base to adhere without making 
mixed liquor adhere to drawin g 4 (a) to drawing 4 (b) as mentioned above again, and calcinated the base is shown 
typically. 

[0036] Moreover, the relation between pore size and pore volume is shown in the septvim of the former and this 
operation gestalt at drawing 5 . In addition, a of drawing 5 is used as the conventional honeycomb structure object, and 
the relation of the pore size of a honeycomb structure object and pore volume which were obtained according to this 
operation gestalt in b is shown, 

[0037] 1 micrometer or less which is the excessive pore which does not originate in catalyst support nature compared 
with the septum 10 of the conventional honeycomb structure object when the septum 10 of the honeycomb structure 
object of this operation gestalt reduces the cordierite crystal phase formation temperature of a septum 10 as shown in 
draw ing 4 (a), (b), and drawing 5 — smallness ~ it tums out that only pore 20 was able to be decreased substantially. 
[0038] therefore, the porosity of the septum of this operation gestalt ~ smallness — since pore decreased, rather than 
35% which is the porosity when not applying mixed liquor, it was able to do with 25% which is smallness, and the 
reinforcement of a septum was able to be raised. Since reduction of the pore which becomes size with it controlled 
substantially, the amoimt of support of a catalyst was able to be maintained. 

[0039] The comparison of the end-face reinforcement of the honeycomb structure object of this example 1 of an 
operation gestalt and the example of a comparison and the amount of catalyst support is shown as drawing 6 and 
drawing 7 . 

[0040] The honeycomb structure object used here has the shape of a cylindrical shape whose appearance configuration 
is 105mm, and phil03mmn and die length made the eel 900 meshes by about 50 micrometers in septum thickness. 
[0041] Drawing 6 and drawin g 7 show that the reinforcement in an end face was able to raise the honeycomb structure 
object of this example 1 of an operation gestalt, maintaining catalyst support nature as compared with the honeycomb 
structure object of the example of a comparison. 

[0042] In the above-mentioned example 1 of an operation gestalt, (Example 2 of an operation gestalt) Before adhesion 
of mixed liquor 3 By baking, Si02 sets that it is the area A of drawing 8 where aluminum 203 is represented 36wt(s)%, 
and MgO is represented with a 14wt(s)% cordierite component after adhesion of mixed liquor 3 50wt(s)%. By baking, 
Si02 considered as the base 3 which has the presentation of the area B where aluminum 203 is represented 33wt(s)%, 
and MgO is represented with a 16wt(s)% cordierite component 51wt(s)%. 

[0043] However, the presentation of the field B which is the presentation acquired after baking may have the coefficient 
of thermal expansion of the honeycomb object acquired after baking higher than that of Field A, and may be inferior to 
the thermal shock nature which is one of the properties required of a honeycomb structure object in it, 
[0044] In the example 2 of an operation gestalt so, before adhesion of mixed liquor 3 As a presentation of a septum, 
Si02 sets that it is the C region of drawing 8 where aluminxrai 203 is represented 39wt(s)%, and MgO is represented 
with a 12wt(s)% cordierite component after adhesion of mixed liquor 3 49wt(s)% by baking. By baking Si02 
considered as the base 3 which has the presentation of the area A where aluminum 203 is represented 36wt(s)%, and 
MgO is represented with a 14wt(s)% cordierite component 50wt(s)%. 

[0045] Thus, by adhesion of mixed liquor 3, after baking, while porosity is small and reinforcement improved by setting 
up the original raw material presentation ratio so that it might become the conventional cordierite presentation, catalyst 
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support nature is not only good, but it j^^ble to offer the honeycomb structure c^^t which was also able to control 
the rise of a coefficient of thermal expl^ron. 

[0046] In the above-mentioned examples 1 and 2 of an operation gestalt, the approach of adhering mixed liquor 7 to the 
base before baking was adopted. However, this invention is not limited to this, and may apply mixed liquor to the 
honeycomb structure object after baking, for example, may re-calcinate it after that. In this case, when applying mixed 
Uquor after baking, it is desirable to use the thing which made the talc which is a melting point fall component mix a 
binder and water as a component in mixed liquor. 

[0047] Moreover, in the above-mentioned examples 1 and 2 of an operation gestalt, although mixed liquor was applied 
to the honeycomb structure object by making the whole honeycomb structure object inmiersed into mixed liquor, and 
removing excessive mixed liquor after immersion as shown in drawing 3 , this invention is not restricted to this. For 
example, as shown in drawing 8 , mixed liquor may be applied to a honeycomb structure object by forming the mixed 
liquor induction material 30 and the mixed liquor discharge member 32 in the end and the other end of a honeycomb 
structure object, and removing a sink and mixed liquor excessive after that for the predetermined mixed liquor 7. 



[Translation done.] 
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DRAWINGS 





(a) (b) (o) 



[Drawing 5 ] 
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[Drawing 9] 




[Drawing 4] 
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